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£ 5^r -& IJ-^I ^§11 7^=1 "fiat «l-g-s1M, sflBj AjS-fil ^6\] m-s. 3.3 ^s).^. Al^eflol^*! uf 



SflElol ^HjEl * 7L ^2: w o >^oll 

«^ 180nm<4^ c]x}?l ^KE^Il i*}^ n^l aflig^- S^fe 31 ^ .414^ IS ^ -4^1 

4^ (focus margin) ^ S^iL^. «KE^1 i^S] sflEjo] r4<4«l £l^-:4 s|^)(pitch)5- ^isl^r ^-f, ^ * ^<?H1 
sfligol ig^j- oj^^ di*! <4<4<>1 ev^il tMe!^ ^ J r, Synoptical Proximity Effect;OPC)°H ii-'fi 

(isolated-dense) ^aVaV ^^-cf. ^*\, 3H^I A <H1 iflM i«l sfl^^ ^aH ^A^y] ^ 

Oje-ltr *H£# 2fl€4 i*b SflEi^ ^3)-^-ol A]S. CfS. 5]^ 4§ EflS tfl ^rf. 

E la^r 4i3 ^ ^ff a(|€# it&3M 4-°J 312- A 4°ll ^^Hr i4^-\H 3Ht4. 0.11 urn 

°]5L, 0.23umS) 5J-ir ^tt 2fl€°11 KrF i^#Al7j Tj-f 7 }S, ^ 3^zKa)fil sine M]S, 

^ M-^r^cf. Hi-fi} £<>1, ig^ aflEl°l s}^*. O^V, ±1a>...5-] *<3^<4 ^-El^tf. 

hi^^I, s\^£r sine "9^?! 

5. lb^r i*t 2fl€* ^2r€ ^M^l 4- c J 31s ^Ml ^*Rr s]^ ^Efl# 14*4^14. 0.2 um?l i*t 2fls]°1] 

KrFS] ^♦^1^1 ^-f olcf. S a1=1 Hl-fif ^>ol, O^V^- r4BT-H eh 

^x}7} lrA5«lr4. 

-S-^l^* sfl^*l-7l ^sflA-1 i?flE^ HKscattering bar)# ^l-§-*fe ^o 1 "^ 0 ! ^1^^^-. i?H^1^ H>Sr ^ 
^ 4* Pfi3. 7lt ^-cfl, 4^sflEiiir4 ci t>l^l^ ^Ajsi c^nl aflEdfl^}. 1 ?>, cq^41 »<=>1 ^S^, ^ sfl 

€^1 t4el- i?flE^ ais.^- ^a^^cii ji 91^}. a*, i?flE^ H># ^Hl*l-ir 

n r ^3.« ^l2:sl-7l flsfl^ir 7>i4S-^r A^-ElS-S, "fia Jf^ 0 ! 3a4. 

^r^, sH^-£(resolution)« ^^l^l^l ^4!: 2fl€°11 ^^S)-€ 5. = -^^^ (off-axis) y 4^^: a >-§-1" ^ -f, ^ 

54*Kr Oi^ ^7l-Elr4. ajAli i^HBl jr^^j «r^l , ^ ^ *f ^ ^ <^ <4 6f| ^Aj 

ol ^^l-^r «4^°1^t. ^^i, ^ 2fl€°11 ^=9-£l^f 41^ ^S. (depth of focus)^r ^i^S-S, a]^^ 

4]£^r 2fl€^l 5£fe ^i^^ u|-Bl-vHr4j7 § 4, a Aj £ ^o] ^ sfl^^ 

^%^7fl ^€^4. 14^1, ^Hsi ^A^o] -g-oiei-ji, ^li^ 

*l-f-.^ : 4 «H:i- -4^ 

t4^i, U^ 0 ! «l^-jL*r 7l#^ 34^)1^ i«t ^} aflEist ^x} afligsq i-^g ^aV^ #©l7l fls]-<4, i^; 

# ^ ^ -7^ 4* 

^ fljfj7A> 7l^Aj 3fA)l# ^^-71 fl^f<4, ofl $] 4b 4i3fe 4^3 7m, 4i3 7l rfl 

?1 5r ^r-aflS ^ ^r^^i^ ^ 4i3 7lt A 4°11 <§^ElSl, ^sl^^r fl^-* ^Sj-^T-l^ ^ 7fl£l 
cl^Kdummy) $ 1^4!:^. 

b>^3 71^ ^«^4# 4-321 a] 71 JI, ^aflEl^ Al-cl^ir 74<5l y>sJ-^erVr4. 

t4^1 4i5£^^r 4^^1i2r ^ s S?f ^d(line) ^EflS ^^*fcf. 2L^r, ^1 tfv] t$s£ 41 H^ife- A>z|^ o. s 3433 
si, 7>5- ^ ^lss <?i^:3l jarfl^ H11141T4. 

A 47l clnl ^AJ- 4lSEiir 4^3 7l ^ ^!^r^ ^t'r Si^f. °1€ ^-f, *r^3. 7l^ a]z| ^§11 4-3f 

21 ^#^-fi) fl^J-ol S^sjcf. 
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#7] m^^r H^M si (binary) 4i3 7l*& ol-g-Sf-fe ^-f oflfe- 3.^5. *§A3^-ji ( 0^1- h>^ n>^3.(half- 

tone phase shift mask) ol-g-Sf-te ^4- eflfe MoSiON^-S. . 

^ ^21 7l^^ 2^1 # ^^7l flola}, ^ ^oi] ixj-eq- 4i 3 tfefl, n}i 3 7l^sf cfl t§=^ o] ^.s-aJ ^ yv 

tt t^I^ S^^jI, ^"71 ^afl^S] ^ o>^3 71* ^1, M^l-fer T^s^lfe cf^ yflsl c^l 

(dummy) £|AJ- 3=^* ^Ajflc}-. 

4i3 71*^ t#^Mr ^-sj-Al^ji, ^sflEl^ M#^^r xm^ir 3H H^A^r}. 

cM Atf 4^ = ^|fe A J"7l ^afl^s)- Jgfl* -a(iine) «§3lS. ^fr^f. JEfe, #7l cM ^Aj- 3 = i=J ^ o^. ^Ai^ 

51, 7>5. ^ ^^31 HflS UflltW. 

^71 ^ 4 v 7l CM 4)^B)» ^Wrr 13:^1^, n>^3. 71* Aj-oll aHJ-t^ ^AJ^ ^ f aJ- 7 ] 

Si \+7l JI, #7l 4i3 713&<>1 1^1 ^Bl-i- AjZ}-^ ^lli# ^Aj^Rr ^1 ^ #7l <£ 

*fil ^"71 7lt <§J?.# AlZ]-^, ^ 7H^1 *g>8*r*r TVWS? ?M «>^^. *^1 a«l6fl SlSfl ^ 

A o v 7l ^sflE]^ Hl-olui sl (binary) 4^3. 7l*-gr ol-g-^fe- ^-f^lfe ^o+jl, ^ A o v ^ *r^3l(half- 

tone phase shift mask) 7]&& <>l-§-sRr ^-f^l^r MoSiON°.S. ^Sj-fc- h^a] sj-i}. 

^biis ^ sa^, ^ ^21 ^^71-^^ Aj-^sfir ^ahhi ^^fe <s>v|tq.. ^ i-^^i -a^Hfe^-^ 

Si 7flAl7f ^^sfl^l£S. ^ t ^ <g^|6flAl AlA]# 7 )-^l ^-6fl Tfl ^ ^-g- iLr} Si^^^ ^ig^l *H ^1^ 

Sl^Ajir ^olc}. je-S AJ-cflA-l s<|j^ ^a]^ c,^.^ ^^j. ^ Jl-if Slnlffc}. 

<>l«r. £ 2a ^fl^l £ 2c, £ 3a ^1 £ 3d, £ 4 ^ £ 5# ^-jLS & ^^^1 ^Hfi 

a. !}-ig°flAlir 4i3 7M Aj-ofl ^AJ--^^| ^(phase-edge effect)!- «1 ^b] sflEl^- ^Aj^rf. ^Aj-^^1 Jl^I- 
h1 j=^^ ms] o^Aj-oi ^ m- ^^sl ^l^H ^sl M]7}7} zj-^slir ^Aj-ojrf. o]^- eli^-Bflsl ^^<^1 ^-§- 
^ Jfl^l* ^^«f7l3E ^s&si] sft^c) o»*l ^1 ^^31^-sf^sl ^Aj-o] i 8 0°?l ^2 °J^^1 ^^|^^| 

Alfe t#^-S| ^7l7V Zj-i^l-H.^, a£ Jll^liS Zj-^A^lAl ^rirCf. 

'StI, £ 2a ^1 £ 2c, £ 3a ^\^\ £ 3dS 1* ^^ffr4. aja]^ i c. ^2flEisl ^afleisl 

^l(line) ^Hfls ^Aj^ JflAj- 4=)HBl# a*v«i P } i3 gj pfiasl z\]2: ^^cf. 

(41AH1 1) 

£ 2atr ^AHl 1^1 SlsU n>^3.Sl 3|ra£olc}. 

nlia 71^(100) Aj-6f| ^afl^(HO) ^ n °^^1 C^l flAJ- 4=l = ^(120)7> ^AJe)<^| ^cf. nf^H 7l3g;(100)^ 

-i- if 3|- A] 71 J7, ^2flEl(110)^ Al-ClflCf. Bf^3. 7l*(100)£r ^ ^OS, ^3fl€(110)-& «§Aj«luj-. n> 

i3 t^- Al, S1AJ- ^^B)(120)# ^sfsl-ir «2r ^ A c> ^ = ^(120)7> ^Ajsl^ ojoa^ ^-3)-s>fe mo] ^aJ-o. 

0°~180°^1 flAj-^># zl-^-T^. rif-eH, ^^> v 41 1E1 (120)2} »li3 71^(100)^1 ^^l^^A] ^3}^ M»^sl ^ 

7l^r ?litr^f. ^, sflitH ^^ElAl of^a. 71^(100) Aj-oil rf^ 7 flsl flAj- 4lHEl(120)# ^upA] 7iui«l^ fl-aj^j 

Hfl<g«vo. s «i t o]a o > 4^ = ^(120)^ ^1^* p>^3. 71^(100)21 ^Tjl^oi tfv] sfl^sl <33*># fir}, o] e| *1 ^ AJ- ^ h 
Bl(120)# <>l-8-«r^ i€ m^ oj«^^ ^olc}. ^2fl^(H0)2l ais.^ ^aj- ^=^(120)^1 ^ ^ 

flAj- 41^(120) AM Tjzl-gr 0.2 ym S S^8«1-^. 

£ 2b^r £ 2a^l ^ a-A'# n^e} S-A] *1 tl^£.ol cf. 

£ 2a2l flA> 4^ = ^(120)fe *\]2i ^^^V^r 3J3} ^-o], ^ 7 V^1 t^S ^Ajsj 4. s ^ 

i3 7l*# Aj^l-fe n r 3i£i 7l3& Aj-ofl 4=)n^ ei-^. tgAj^Hr ^ °1 Sfl^. ^ 2bfe- n ^ afia 7l*^ Aj^ 

S. 2b^A-l, ^2fl^(110)2l ^4i3 71^(100) S^^l Tf*|^«LS.-S-(120)ol Sfl^. ^(120)^1 ^AJ=1 ojoa 

3} ^(120)^1 ^Ajsixi e>-& oj?4si 4ia 7l*(i00)2l ni-scf. rL&ls-S, p>^a.7> ^^51^, ^(120H ^Aj=i 

0 J^3f *(120)«1 ^^sl^l ^ W^-fe ^Sj»H 21*11 A-ls. ^lAj-ol ^e)-Air4. ot-el-A^ ^Aj-^]- 7 ]. A|7j n 7J 

Tfl^o] t-H 2fl^S] <53*>g- *lcf. ^f-3H§-2l ^AJ-x>^ ^(120), ^ flAJ- 3^21 30)011 ^ 

^ AjAHloHA-li- ^-Sf^-21 ^AJ-^V7> 90°7l- E|£^ Jfl # 4^=^(120)# ^^tb^. n>i£l ^ n ^2: «J" 

Tgefl 21511, ^7}ol ^oll ^o_«l ^Bfl^ Sl^l ^-^o_*l srflE^ol ^H^H ^S^. AJ- 4=) ofl o) ^ ^Aj- 

aKt Cln) sflElol ^J^S. ^o1js| Aj-oll ^^J^l-Al ?>ir ^oflA-l A^^- 4, o^ 
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£ 2ck= S 2a ^ S 2b$\ &<>) ^tt4ia 2fl€# ^-sj-* ^ 3}^ «§E}|# i43-<fi E^ltf. £ 2c^r 

£la^£ lb« ^JI^M -a^tt^. 

£Al^ ^o], sl^g ^Eflir 5L la°fl -S^m O^K ±1*V...^ Ir^^^^l ^ElLflji ^, 

u)-Eful-£S ^ ^Jolrf. 0*}^ ±l*}% A}o}$] p>^3.# =f-^JL ^€ ^ 3 A o v 3 = 3^1 ^ £fe ^*fl 

€ ^ fl-* 3=3 A}o] 37)^1 o^fl iH^T}. 

<>l^r, £ 3a ifl*l £ 3d# %:2S ^3.^1 

£ 3a°1H, ^J^S ^l^'H^l 71^(200) A <M1 aH^(210) ^ ^1 IS ^l^liS ^(220)# o.S 

£ 3b°lH, ^1 =-S el^liS ^(220)# *f|l =-S ell^liS 3lll(225)# *l-8-«H, 7l 

Jfr(200)°l nfl^l ^^(210)* ^€(215)* «§Wtf. 

£ 3c^l^i, ^^€(215)4 4^3 71^(200) #^1 cH ^12 e]-(230)* IES^i}. 

£ 3d°lH, ^12 5LS efl^l^S ^(230)* ^12 5LS 2fl€(235)l- S!^*|-jL, «>l-g-*M 7} 

*(200) ^j^H, 4^ 7fls] ^^S nfl<i€ ^(240)# ^ft^f. *f|2 as 31*1^*= 3fl€(235)# A>\ 

^S, S 2b ^1 7^32} 7^°- v}^3.7\ ^^gElcf. 

ol^K JE 4# %JIS €-*H 2# ^^ttcf. 2^r i«t <3*MI. 7>S ^ ^lSS SJzjBj JiltflS flfl'gsl fl-tf 

3=3"& =-W 4i3 ^ ^2: 7^o]r}. ^A] e| 2^ -^A] e| 1S1 -frA^VS-S, ^Hb 1 

(^l ^Hl 2) 

n^3. 71^(300) -S-^l ^3flEl(3lO)ol $^c}. ^3flH(310) ^°11^r a>z|^ o.^ ^^^e], 

7>S $}^3^ JEtflS Hfll^ nl^s] ^Aj- 4i =E.-K320)7> z^zl^ ^aj- 4^ aB](320)2} ^l A c v 3 = 3 

(320)7V ^^E]^l ^ 4i3 7M(300)^I Ti^^ol 2flBiO.S AV-g-sr)-Il S> ^3. ^EflS] 2)1 ^ o] ^ ^ ^ . 

^r^mmO)^ Ais. ^ ^=^1(320)^1 ^ 0.2 ym S. ^^^^cf. ^^^(310)3)- fl^ 3=3(320)^1 wfll 
sf^ ol^7-l^ir 0.15ym S ^^^Vgc}. ^elJl, ^^^^1 3 ^*Hr ^^Hl 1^ nl?];7l-xls 90°S H^S!^. 

€ 4^3.ir ^ofl w 0 >^S 2fl^°llS ^1-8- 7V^-^l-cf. 

fj- ^3l# u|-El->,fl £^3^. 

S^ollA] 'normal's ^1^^ ZLeflair S lb<HH 2 fl , a o 11 cfl?!: ^^cf. 'PADl'^ ^^^1 i^ ^aj- a)h^s- 

ol-g-*l 'PAD 2'^r -^H 2<^1 ^€ 3 A o v 41=3# °l-§-f!: ^°]^. 7\S,^^ ^ ^E#, ^S^-gr 3fl^^ -*H 

3-Bl-^rl-. EAl^ Hl-Sf ^•ol > afligcq a]S.o) #;£«M1 ^A, ^ a]a1^^ PAD1' ^ 'PAD 2'Sl 73-f7> 

'normal' tflHl ^^7> ^<H^# Q ^ $M. 

A o^* H>«1- ^Ol, ^ TgJ-Tgo) ^-e^ £3)-^ iL^j# 3* n ^2 Sj^^-Ol -g^l sflEl 

Si 2^#2]- ^ S\^^n^ n r ^a» ^W^S*L ^} ^€^1 i-H 33a1-« ^ ojcf. t^-el-A-1, ^ix-H^o] 

XtH^ n>A]^ %1=A 0 VA]Z] ^ 

# ^^^7i ^tt ^-3 #<a 

(57) -V i'^l : ,i ?! 
1. 

3.^21 ^afl^o.^ o] s^a] Bflig oj^sl, Aj-71 i*l Bfl^ ^J^lir} ^^^} ^s] 0 ] Silt: ^ aflS °§<$^ 
«t 4i3 7l s^; 
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€ ^Bfl^Sl P}i3 ^ ^ sq , ^-^sq^r t*#£-l ^SH^l^r ^ EM (dummy) 

# 3 H^l (shifter)* X^^l, 

#71 cH o^aj- ^H E -ji^ ^- 7 ] B).i a 7lM *§#€ 3H^, #7l ^MIW xg *1 41 (line) ^EflS 33 

^Jn 1 * 2. 

*U SU^H, #71 7l*fr ^»#* ^A^l Jl, a o > 71 i^##* xKf^ ^ *HJ°-S nfi 



#*)1 

2.^^ ^€-2-3. ol-f-«H*l ^ #71 2^ <=|^i,ir} ^aeeiol ^sq^ 5>J,ir ^ 2flS ^J^* ^Hl 

#7l itt Sfl^d °J^^ 31^#^ ^Efl# Aj-7} ^ aflEl sj^Sg-S}- ^ tgEfl^L ^7l <5><*| , ^7) sfl 

€ °§^2) ^sfl^s] 4i 3 71* #41 W-^tt ^»#^ fl#* iSSH^ltr cf^ yfls] cqnKdummy) 

# 4=1 (shifter)* Sth^Kz., 

#7l cH flAj- 4=)HB]^ Aj- 7 ] pfia. 7l^# 5J«H, A o > 7 ] ^ ^ a o > ^H E -]i^ A>Z]-^ O.S ^5^, 

3=1=^ i41 ##^1 ^<a?t 5fe ##^^ AJ-7I 4 ia 7]^3f ^§KES tifl^E] J7, O}^ *1 T^-fl 

#*1 

3^8-6. 

# 21 ir *f|4 «H1 SiZ^i, #7l nfi3 7l^S) Aiz| ^ojoll ^sfl ^-a^fe ^##^1 €3}-E|Tr 

3^8" 7. 

*(|6 ^°11 fl<»H. #7l CH o^Aj- 4^=^6(1 <q<5fl ^2]-E|±r M##£l 90 ol fiS|-S|^r n>i 3 

^T 1 * 8. 

*fll * i£^r ^14 %H1 %1<H^, #7l p}i 3 7 i^-o. H}olxqe| (binary) n>^3. 71^1 JL, #7l ^sflEi^r 3.§5i.S 

^ill «J- I&fe *1|4 #<^1 Si^-^, #7l Pl-ia 41 # nf^3.(half-tone phase shift mask) 7l¥MjL, # 

7l ^rsflli^r MoSiON.2-3 pfia. 

10. 
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#71 ^tb ^Efl# ^-7) ^ 2flB} s]^^ ^EfljL i£#<H ^ *M , #7l 4^ 2fl 

^afl^i «g=*sl a o > 7 ] 4A3 <gjfs aiz]-sH ^ WSife. t##sl fl#^ €SH?1 

ir c}^ CH (dummy) 

#71 cH ^s E -ji^ ^l-y] ^3(|^i3f 3^*3*1 ^ (line) *§#^Rr 4i3 ^12: 



^T 1 * 11. 

*fll0 %H1 5a°H. #7l p}ia 7lfA ^sJ-Al^ji, Aj-7] ^e}^ t### ^m*V^r ^^-S. <5}-b 4i 

a. ^12: 



12. 

*H1 

13. 

"fiH 7l* #<^l xV^-^-i- BflBl^«-O.S^, jL^€ ^3fl€ Ol^^l itb 2fl€ #71 2fl € ^ 

Sfl^ol BJ^El^ ^ 2flEj oJo=|,g. ^SJ-fe. cl^; ^ 

#7l 3fl^ °J ^S] Sj^^-S] ^Efl# A o > 7 ] Tg*]- afltg cg<^o] S|^#3f ^Bfls ^soj ^l fl^M, #7l afl 

ir cf^ 7H£l c^] (dummy) 41 = 3 # ^#*Rr ^l* StHsH, 

#7l 4^B]if A>Z|^ o_ S ^^#51, 3=3^1 tfl ^-^^ Zj-Zj-^ ^^3)- Sfe ^^^l #7l P> 



14. 

*M1 

15. 

*i|10 «J- 5E^r ^113 «<H1 Si^H, #7l 3<>H S^fl ^*#^1 fl#°l *}^3. ^2 « 0 >^ . 



16. 

^115 *<>1| fl<>H, #7l cH ^HBjofl ^sfl t##^ flAj-ol 90 ol ^S}-El^r 4ia 



^t 1 * 17. 

^110 *l| 13 %H1 sa°1-*1, #7l n>^3. ^ e| (binary) p}ia 71^0] 57,^7] 

4i3 ^2: « 0 >^. 



18. 

*I110 # ^fl 13 *J-^1 a.^^, #7l B}Aa 7l^ sl-^s- H>^i n>i3.(half-tone phase shift mask) 7l5&ol ji, 
#7l xV#Bl-^ MoSiONi^S n r ^3.. 
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